D ecades of research [1] [2] [3] [4] have established that socioeconomic status is inversely associated with many mental disorders. Most of this research has used traditional indicators of socioeconomic status, such as educational level, income, and occupation, referred to herein as measures of objective social status (OSS). However, a recent development in the research on the associations between socioeconomic status and health has been the evaluation of subjective social status (SSS). Most studies [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] have found that SSS is associated with physical health and psychological distress even after controlling for OSS, a finding that has been explained by the idea that SSS captures subjective judgment of relative social position. 7, 14 Relative social position has become a topic of great interest based on striking findings from the income inequality and physical health literature, such as that African American men with a 4-fold higher income than Costa Rican men nonetheless have a 9-year shorter life expectancy. 15 This shorter life expectancy has been attributed in part to the psychosocial effects of relative deprivation and status anxiety caused by the lower relative social position of African Americans. 15, 16 More recently, greater income inequality among wealthy countries has been associated with a higher prevalence of mental disorders. 17 Although the use of SSS measures in mental health research has been advocated, 18 prior studies have typically used measures of psychological distress, such as the 36-Item Short Form Health Survey 19 or General Health Questionnaire, 20 and, to our knowledge, research on SSS and individual mental disorders has not been carried out. Examining a range of mental disorders is important because much of the past research on social stratification and mental health has measured depression as the outcome, but concepts of relative deprivation and status insecurity imply a wide range of emotional responses including anger, frustration, hostility, and anxiety. 18 The present study used data from 20 of the World Health Organization World Mental Health (WMH) surveys to examine associations of SSS with 16 DSM-IV disorders, with the aim of determining whether these associations persist after controlling for multiple finegrained measures of OSS. Because prior research 10, 21 has suggested that SSS associations with health vary by culture we estimated SSS associations with mental disorders in individual countries. In addition, because the association between income inequality and mental disorders has only been found in wealthy countries, 17 we examined associations in countries
grouped by income level and tested whether associations vary across high-, middle-, and low-income countries.
Methods

Samples and Procedures
This study used data from 20 surveys in 18 countries ( Table 1) . All respondents provided written informed consent, and procedures for protecting respondents were approved and monitored for compliance by the institutional review boards in each country. 22 A stratified, multistage, clustered area probability sampling strategy was used to select adult respondents. Most of the surveys were based on nationally representative household (or population register) samples; surveys in Colombia, Mexico, and Shenzhen were based on nationally representative household samples in urbanized areas. The weighted mean response rate across all surveys included in this article was 75.2% (Table 1) . The surveys listed in Table 1 are grouped by  World Bank country income classification into categories of  low to lower-middle income, upper-middle income, and high income. For ease of reference these are referred to as low-, middle-, and high-income country groups in the text, although in the tables they retain the full descriptive labels. The central WMH staff trained bilingual supervisors in each country. The World Health Organization translation protocol was used to translate instruments and training materials. Some surveys were carried out in bilingual form and others were carried out exclusively in the country's official language. Translation, back-translation, and harmonization of the WMH interview used standardized procedures that are discussed elsewhere. 22 In most countries, internal subsampling was used to reduce respondent burden and mean interview time by dividing the interview into 2 parts. All respondents completed part 1, which included the core diagnostic assessment of most mental disorders. All part 1 respondents who met lifetime criteria for any mental disorder and a probability sample of respondents without mental disorders were administered part 2 of the survey (at the same interview sitting), which assessed the remaining mental disorders and collected a range of other information. Part 2 respondents were weighted by the inverse of their probability of selection for part 2 of the interview to adjust for differential sampling, resulting in an unbiased sample. The analyses in this study are based on the part 2 subsample (n = 56 085). Additional weights were used to adjust for differential probabilities of selection within households, to adjust for nonresponse, and to match the samples to population sociodemographic distributions. Measures taken to ensure data accuracy, cross-national consistency, and protection of the respondents are described in detail elsewhere.
22,23
Measures
Mental Disorders All surveys used the WMH survey version of the World Health Organization Composite International Diagnostic Interview, 3.0, 23 a fully structured interview administered to assess lifetime history and 12-month prevalence of DSM-IV mental disorders. The disorders included in the present article were anxiety disorders (panic disorder, agoraphobia without panic, specific phobia, social phobia, posttraumatic stress disorder, generalized anxiety disorder, and obsessive-compulsive disorder), mood disorders (major depressive disorder/dysthymia as well as bipolar broad [I, II] and subthreshold), substance use disorders (alcohol abuse and dependence and drug abuse and dependence), and impulse control disorders (intermittent explosive disorder, bulimia nervosa, and binge-eating disorder).
Subjective Social Status
The SSS was measured with the MacArthur subjective social status scale, which is the most widely used indicator of SSS and has good reliability and validity. Income was assessed by asking respondents to estimate their total family household income from all sources in the past 12 months, before tax or any other deductions were applied, with show cards providing multiple income brackets in the currency of their country from which they could select the appropriate response. Respondents were also asked about personal income, but household income was used in the present analysis. Four income variables were created for each respon- dent: income percentile, income adjusted for household size, country-relative income score, and neighborhood-relative income score. These 2 latter scores were created in a manner analogous to the educational level scores.
Occupational type was based on the respondent's information about occupation at the time of the interview and classified into one of 28 occupation types or as not working at the time of the interview. Occupational status was categorized as working (weighted percentage, 59.2%), student (4.9%), homemaker (12.6%), retired (11.5%), and other (11.9%).
Statistical Analysis
Scores on the 1 to 10 SSS scale were grouped into 4 categories: low (scores 1-3), low-mid (scores 4 and 5), high-mid (scores 6 and 7), and high (scores 8-10). The high group was the reference group in all of the regression models. Participants who did not answer the question (for all countries combined, 3.6% [range across all countries, 0.3%-10.1%]), as well as those with missing data or outlying scores greater than 10 (0.6% [range, 0%-2.8%]) were excluded from the analyses. Countryspecific logistic regression models estimated the associations of SSS with the aggregated indicator of any 12-month mental disorder controlling for current age, age squared, sex, and country. Models then estimated associations of SSS with any mental disorder in pooled country income groups, additionally adjusting for all of the OSS variables (income percentile score, income adjusted for household size, years of education, occupational type, occupational status, neighborhoodrelative income score, country-relative income score, neighborhood-relative years of education, and country-relative years of education, plus squared versions of the income and education variables). We tested whether there were differences in strength of associations between SSS and mental disorders across low-, middle-, and high-income country groups by including cross-product terms for the interaction of SSS with dummy variables representing high-income countries and middle-income countries (low-income countries used as the reference) without and then with adjustment for OSS.
In all countries combined, logistic regression models estimated the associations of SSS with specific 12-month mental disorders, controlling for current age, age squared, sex, and country and then for all the OSS indicators. Sex moderation of associations was investigated, but the associations did not vary materially for men and women. Significant age moderation of associations was found whereby associations were strongest for the 2 middle-aged groups. However, because the inverse SSS to mental disorder gradient was evident for all age groups, we report results for all ages combined, controlling for current age and including age squared in the models to capture some of the nonlinearities in the relationship between SSS, age, and mental disorders.
Because the WMH data are both clustered and weighted, the design-based Taylor series linearization method  25 was implemented. The SUDAAN, version 11, software system (RTI International) was used to estimate SEs and evaluate the statistical significance of coefficients.
Results
SSS Distributions
The distributions of the original 10-point scale ( Table 2 ) and 4 derived SSS categories ( Table 3 ) are reported by country income groupings. The scores were approximately normally distributed, with all scores on the 10-point scale observed in each country income group. However, both the 10-point scale and 4-category distributions differed significantly across country income groups (χ 2 = 25.1, P < .001; and χ 2 = 57.8, P < .001, respectively). The nature of the differences is clearest in the 4-category distribution, where it can be seen that the proportions scoring low (in the 1-3 range) are larger in the lower-middleincome countries (18.3%) and upper-middle-income countries (17.6%) than in the high-income countries (10.3%). Table 4 reports the associations of the 3 lower categories of SSS (relative to the highest category) with the aggregated indicator of any 12-month mental disorder in individual countries, in low-, middle-, and high-income country groups and among all countries combined. For all countries combined, there was a graded inverse association of SSS with any mental disorder, with ORs for low, low-mid, and high-mid SSS categories of 2.5, 1.7, and 1.3, respectively. This inverse gradient was evident in all countries except Japan and Nigeria and was significant in 14 of 18 countries and in 15 of 20 individual surveys.
Country-Specific Associations of SSS With Any 12-Month Mental Disorder
The associations between SSS and any mental disorder for each pooled set of countries grouped by income level were stronger for the high-income countries (ORs for low, low-mid, and high-mid SSS categories, 3.1, 1.9, and 1.3, respectively) compared with upper-middle-income countries (ORs, 2.0, 1.5, and 1.3, respectively) and low-income countries (ORs, 2.0, 1.5, and 1.2, respectively). This country income group difference was statistically significant (χ 2 6 = 22.2; P = .001). This interaction effect remained significant after inclusion of OSS in the models (χ 2 6 = 16.1; P = .01); the results from models adjusted for OSS are also presented in Table 4 . Upper-middle income (pooled) 2.0 (1.6-2. 
Associations of SSS With Individual Mental Disorders
In all countries combined, a graded, inverse pattern of association was found with all mental disorders unadjusted for OSS ( Table 5) . Odds ratios for the lowest SSS category relative to the highest ranged from 1.8 for intermittent explosive disorder and obsessive-compulsive disorder to 9.0 for drug dependence, with the ORs for most disorders falling between 2.0 and 4.0. Adjustment for OSS attenuated associations to a variable degree across disorders but most strongly for the substance use disorders and some of the anxiety disorders. Despite this attenuation, SSS remained significantly associated with all disorders, with most ORs remaining greater than 2.0. Odds ratios for the lowest SSS category relative to the highest ranged from 1.4 for alcohol abuse to 4.9 for drug dependence. Of individual disorders, SSS was most strongly associated with drug dependence, but when considering associations between SSS and disorder groups, these were smallest in magnitude for any substance use disorder (OR, 1.6 for the lowest SSS category relative to the highest) and largest for any mood disorder (OR, 2.7 for the lowest SSS category relative to the highest).
Discussion
In this general population sample from 18 countries, graded inverse associations were found between SSS and all mental disorders, where SSS was measured as a subjective perception of position in the country-specific hierarchy in terms of income, educational level, and occupation. This pattern of association between SSS and mental disorders was evident in 18 of 20 surveys, significant in 15 of 20 surveys, and was significantly stronger in high-than in lower-income countries. Subjective social status remained associated with all mental disorders after adjustment for a large set of fine-grained OSS indicators.
Limitations of the study include the likelihood that sample selection biases (whereby respondents with the most severe mental disorders and the lowest socioeconomic status are less likely to be included in the sample) may have restricted the range of measures and so attenuated the strength of associations. A further limitation is that our measures of OSS were restricted to educational level, income, and occupation; inclusion of other measures of OSS, such as wealth (assets), may have study shows that low SSS is associated with higher risk of all 16 mental disorders investigated. Moreover, we found that associations between SSS and mental disorders persisted after more comprehensive adjustment for OSS than was achieved in most prior studies. The major explanation advanced for why there are independent associations of SSS with health outcomes after controlling for OSS is that SSS measures subjective perception of relative social position. 14 Perception of lower relative social position has been hypothesized to increase the risk of mental illness through a sense of relative deprivation and status insecurity, with associated feelings of shame, distrust, frustration, and anxiety. 7, 14, 17, 26, 27 Our findings of inverse associations between SSS and all mental disorders appear to offer considerable support for this hypothesis, although as noted above we cannot determine the relative contribution of social causation vs social selection processes. The stronger association between SSS and mental disorders in the high-relative to lower-income countries is interesting in light of a recent research 17 finding that greater income inequality was associated with a higher prevalence of mental disorders in a group of high-income countries. In the present study, the stronger association between SSS and mental disorders in the high-income countries persisted even after adjustment for objective differences in absolute and relative household income, so this finding cannot be attributed to higher levels of income inequality in high-relative to lowerincome countries. Indeed, income inequality was highest in some of the middle-income countries included in this study.
Considering other explanations for our finding of a steeper SSSmental disorder gradient in high-income countries, one contributing factor could be that advertising and media are more influential in high-income countries and that this has the effect of making social inequalities more visible and encouraging social comparisons 17 ; this effect in turn could heighten status competition and status insecurity 17, 27 leading to stronger associations between SSS and mental disorders in highincome countries. Another possibility is that lower SSS may be more detrimental to mental health in high-income countries owing to values that are more common in wealthy countries, where success is evaluated in terms of individual achievement and prestige. 28, 29 In this regard it is interesting that Japan, considered a collectivist culture with a strong ethos of social relativism, 29 was the only high-income country in this study with no clear SSS-mental disorder gradient. 30 However, most countries, including many generally considered collectivist, exhibited associations between SSS and mental disorders.
Conclusions
This study found inverse graded associations between SSS and 16 DSM-IV mental disorders that remained strong after adjustment for a large set of detailed OSS indicators. This pattern of association was evident in almost all countries but was significantly stronger in high-than in lower-income countries. Although interpretation of the associations between SSS and mental disorders is far from clear cut, the strength and consistency of these associations suggests that further research is warranted and should use prospective designs that can help distinguish between social causation and selection processes. The study findings indicate that research into the social gradient in mental health that relies on the standard OSS measures of income, educational levels, and occupation will underestimate the steepness of the gradient.
